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Abstract 
The climate specific effectiveness of solar DEC-systems and relevant preferable adaptions of the system design have been so far 
predominantly analysed based on individual simulation for selected sites. In order to systematically deduce design-specific 
outline data for the application of the solar DEC-technology at climatically different sites a methodological zoning approach was 
further developed. A subsequent meteorological analysis for 17 sites mapping the world climate creates a transparent 
understanding on the activity of the specific system components. This results in a comprehension on the site-specific 
effectiveness of solar DEC-systems and provides insights on principally relevant and efficient system configurations. 
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1. Background 
Worldwide, the demand for air-conditioning of buildings is growing rapidly. Solar air-conditioning with DEC-
systems (Desiccant and Evaporative Cooling) utilises solar-thermal heat to drive the air-conditioning process 
(Fig. 1.). This provides a renewable alternative to the customarily employed technologies nowadays. The open cycle 
DEC-process conditions the air directly and comprises the air-treatments cooling, heating, humidifying and 
dehumidifying. In times of high ambient air humidity in the summery cooling period, the system cannot achieve a 
thermal room comfort level with adiabatic cooling only. The supply air needs to be additionally dehumidified, which 
in case of a DEC-system can be assured by means of a desiccant wheel. Only this dehumidification mode requires 
solar heat at a relevant high temperature level (e.g. 70°C for sorbent lithium chloride) to regenerate the wheels’ 
matrix. Hence, the effectiveness of solar DEC-systems does not only depend on the available global irradiance at a 
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respective site. In particular, additional climate descriptive parameters, such as the ambient air conditions and the 
required thermal comfort, are of significant relevance to draw a conclusion on the effectiveness of solar DEC-
systems in climatically different regions. 
 
Fig. 1. System layout solar DEC-system. 
Nomenclature 
Symbols      Subscripts 
 ߴ temperature [°C]    ܴܱ room air 
 οܶ  temperature difference [K] ݏݑ݌ supply air 
 ݄  specific enthalpy [kJ kg-1]   ݑ upper thresholds 
 ݔ absolute humidity air [g kg-1]   ݈ lower thresholds 
 ߮  relative humidity [%]    ݂݈ room floor 
 ሶ݉  mass flow [kg h-1]    ݏ specific 
 ݊  number [-]     ܦ dehumidifying demand 
 ܣ  area [m2]     ܲ person 
 ݈ܿ݋ clothing level [-]    air  air conditions 
 PPD Predicted Percentage of Dissatisfied [-]  ݓ  water conditions 
 PMV Predicted Mean Vote [-]    
2. Research review on solar DEC-Systems regarding international climates  
To date, the assignability of the solar DEC-technology for diverse climatic conditions has been negligibly 
investigated systematically. In fact, its potential for different climates has been most notably analysed in particular 
simulation studies. Individual system configurations were simulated for different climatic conditions and their 
adaptability to climates was investigated.  
Smith et al. [1] exemplarily examined in computer simulation the performance of the DEC technologies for 
different sites in the United States. Different open-cycle DEC-process configurations were analyzed by 
Dhar et al. [2] considering its application under various Indian climates. Jain et al. [3] developed recommendations 
regarding the operation of diverse DEC-cycles with solid sorbents under hot humid climatic conditions and analysed 
the potential of the technology for 16 relevant Indian sites. Thereby, the DEC design according to the Dunkle-cycle 
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often arose as a suitable configuration. Höfker [4] conducted simulation for a solar DEC-system with solar air 
collectors by using climate data for Stuttgart, Phoenix, Seville and Jakarta. Mavroudaki et al. [5] investigated the use 
of solar powered single-DEC systems in Southern Europe and its potential in relation to non-excessive humidity 
loads. Beyond individual simulation studies Henning [6] describes a general methodology for the site-specific 
correlation of expected global irradiance and cooling loads to deduce the heat requirement for thermally driven 
cooling systems. Selection schemes for planning solar air-conditioning systems of Solair [7] roughly distinguish 
between temperate or extreme climates.  
Previous studies therefore confine to investigations and testing of certain systems under different climate 
conditions. In contrast, the developed integrated methodological approach does not aim to test a specific system 
design for a certain selected climate, but rather presents a procedure to give basic recommendations for the 
application of solar DEC-systems regarding the general system effectiveness and the structural configuration 
depending on the particular climatic boundary conditions.  
3. Development of refined zoning methodology 
3.1. Zoning approach and methodological basis  
The developed advanced methodological zoning approach builds on the principle idea presented in the guideline 
for ventilation and air conditioning VDI 2067 [8]. The approach shall provide a thorough understanding of the 
activity of the air-treatment components within a solar DEC-plant and their demand profile. The method indicates 
the principle appropriateness and effectiveness of solar DEC-systems for a particular climatic site or region. It 
further helps to deduct relevant efficient plant optimisations.  
The principle of zoning is to group the Mollier-diagram of humid air into distinct zones, defined according to its 
thermodynamic properties: temperature ߴ, absolute humidity ݔ, relative humidity ߮ and enthalpy ݄. Therefore, the 
diagram is subdivided into zones according to the available air-conditioning functions in a solar DEC-System. Each 
zone is specified by a definite combination of air-treatment to condition the ambient air to its required state. Solely 
air conditions with dehumidification demand require the operation of the desiccant wheel and its according solar-
thermal regeneration. 
3.2. Thermal comfort requirements  
As the application focus of solar DEC-systems are predominantly office buildings or hotels, the zoning analysis 
is approximately based on the thermal comfort requirements of a landscaped office space with a conference room as 
defined in standard EN 15251 [9]. Hence, the building is categorized as new building with normal level of 
expectation (PPD < 10%, -0.5 < PMV < +0.5). Based on that standard, a room temperature range of 23°C to 26°C is 
assumed during the cooling period for a standard clothing level of 0.5 clo, where 1 clo = 0.155 (m2°C)W-1.  
Slightly divergent from this, the design criteria for the room temperature given in EN 13779 [10] aim for a range 
of 22°C to 26°C. Accordant to recommendations in DIN V 18599 [11] a maximum acceptable room temperature of 
26°C is assumed during cooling period for all types of usage, while guideline  VDI 3525 [12] recommends a room 
temperature in the range of 22°C to 26°C in direct proportion to the actual ambient temperature from 22°C to 32°C. 
As it sets a union for the fundamental standards giving recommendations on the thermal comfort, the zoning model 
is based on a room temperature lower limit ߴோைǡ௟= 22°C and an upper limit ߴோைǡ௨ = 26°C.  
Regarding the room humidity, as second considerable comfort measure, the reference EN 15251 [9] 
recommends a relative humidity (r. h.) of 25% to 60%. The standard EN 13779 [10] limits the permitted maximum 
humidity during cooling period to 12 g.kg-1 which equals 60% r. h. at the upper temperature limit ߴோைǡ௨= 26°C. 
Thus, the humidity range is defined with a lower limit ߮ோைǡ௟= 25%.  
Based on a procedure given in VDI 2067 (21) [8], the relative humidity limits are transferred into absolute 
values, by determining the intersections of the average room temperature ߴோைǡ௠ (arithmetic mean of ߴோைǡ௟ and ߴோைǡ௨) 
with the relative humidity limits ߮ோைǡ௟  and ߮ோைǡ௨. This leads to the absolute room humidity limits ݔோைǡ௟ = 4.7 g kg-1 
and ݔோைǡ௨ = 11.4 g kg-1. Considering the standard EN 13779 [10] which recommends the threshold values of 
6.0 g kg-1 to 12.0 g kg-1, the restrictive intersecting set of values ݔோைǡ௟  = 6.0 g kg-1 and ݔோைǡ௨= 11.4 g kg-1 is used to 
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define the absolute humidity levels limiting the thermal comfort zone. The complete thermal comfort zone can be 
described by the intervals ߴோைǡ௟ ൏ ߴோை ൏ ߴோைǡ௨ and ݔோைǡ௟ ൏ ݔோை ൏ ݔோைǡ௨. 
3.3. Definition of zones 
Subsequently, a zone of required conditions of the air to be supplied to the room (zone 0) is deduced taking into 
account appropriate internal sensible and latent cooling loads. Ambient air conditions ranked within this zone do not 
necessitate any air-treatment. Therefore, a fresh air supply can be realized with operating ventilation only. Based on 
zone 0 the zones Ia to IV are designed in accordance and based on the air treatment possibilities of a solar DEC-
process as illustrated in Fig. 2. Due to a too low absolute humidity and high enthalpy values, the combination of 
cooling and humidifying is requested in zone Ia, while heating and humidifying is required to treat the ambient air in 
zone Ic, where the air reveals too low values of both enthalpy and humidity. In zone Ib adiabatic cooling can reach 
appropriate supply air conditions. As a result of an inconvenient high temperature together with an acceptable 
humidity level, sensible cooling is required in zone II. Zone III is characterized with a sensible heating demand and 
acceptable humidity values analogue to zone II. Solely, the air states in zone IV show a demand for a 
dehumidification of the supply air as the high absolute humidity content needs to be reduced to reach comfortable 
conditions. In this zone, the solar DEC-system operates in full mode including heat recovery, combined 
humidification and the desiccant wheel to cool and dehumidify the air.  
 
 
Fig. 2. Zoned Mollier-diagram for air treatment functions of a solar DEC-process. 
In order to quantify the respective thresholds of zone 0, the values of the supply air temperature ߴ௦௨௣ǡ௟, ௦ߴ௨௣ǡ௨ and 
the absolute supply air humidity ݔ௦௨௣ǡ௟, ݔ௦௨௣ǡ௨are calculated. The supply air temperature limits can in principle be 
derived from the rooms’ energy balance. However, besides internal loads caused by persons and office equipment 
this approach does not include external cooling loads due to radiation through windows, as it is site dependent and 
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can highly be influenced by passive solar architecture and the type of building. Hence, to ensure the comparability 
of the zoned results for climatically different sites, the loads are not determined site specifically. In fact, the 
determination of the temperature thresholds is complemented with recommendations regarding supply air conditions 
that are in principle tolerable for an air-conditioning plant. Recknagel [13] proposes as planning critera to deduce the 
airflow volume by means of the supply air temperature. However, the supply temperature cannot be lowered 
arbitrarily without restriction and is rather determined in dependence of the maximum permitted room temperature. 
The temperature difference ȟ between the upper limit of the room temperature Ԃୖ୓ǡ୳ and the lower limit of the 
supply air temperature Ԃୱ୳୮ǡ୪should not exceed 8 K for normal air-conditioning systems.  
Therefore, with Ԃୱ୳୮ǡ୪ ൌ Ԃୖ୓ǡ୳ െ ο the lower limit of the supply-air temperature Ԃୱ୳୮ǡ୪ is 18°C, calculated for 
the upper room temperature threshold Ԃୖ୓ǡ୳. Based on this value the width of zone 0 ሺȟԂሻ is defined in conformity 
with the thermal comfort zone (1). 
Ԃୱ୳୮ǡ୳ ൌ Ԃୱ୳୮ǡ୪ ൅ ȟԂ ൌ Ԃୱ୳୮ǡ୪ ൅ ሺԂୖ୓ǡ୳ െ Ԃୖ୓ǡ୪ሻ  
Thus, with Ԃୱ୳୮ǡ୪ = 18°C the upper limit of zone 0 results in Ԃୱ୳୮ǡ୳ = 22°C.  
The absolute humidity limits ݔୱ୳୮ǡ୪ and ݔୱ୳୮ǡ୳ are determined from the humidity balance of the air-conditioned 
room with Eq. (2) considering the water material effort of a DEC-System ሶ݉ ௪ and its air mass flow ሶ݉ ௔௜௥. 
ݔ௦௨௣ ൌ ݔோை ൅
ሶ݉ ௪
ሶ݉ ௔௜௥  
As the analysis emphasizes on the dehumidification function of a solar DEC-system the referred water effort for 
the DEC-system ሶ݉ ௪ can be assumed equal with the dehumidifying demand ሶ݉ ஽. ሶ݉ ஽ is defined in dependence of the 
human occupancy in persons as expressed by Eq. (3). Further latent load from equipment or potted plants are not 
taken into consideration. 
ሶ݉ ஽ ൌ ሶ݉ ஽ǡ௦ ή
ܣ௙௟
݊௉ǡ௦ 
Finally, the upper and lower limits of zone 0 (ݔ௦௨௣ǡ௟; ݔ௦௨௣ǡ௨) can be determined in dependence of the humidity 
boundaries of the thermal comfort zone as expressed by Eq. (4) 
ݔ௦௨௣ ൌ ݔோை ൅
ሶ݉ ஽ǡ௦
ߩ௔௜௥ ή
ሶܸ௦௨௣
ܣ௙௟ ή ݊௉ǡ௦
 
Recommendations for specific air flow rates ሶܸ௦௨௣ ܣ௙௟ൗ  and human occupancy ݊௉ǡ௦ are given by DIN V 18599 [11] 
with regard to the type of room. According to the defined building ሶܸ௦௨௣ ܣ௙௟ൗ  is defined with 7.2 m3(h m²)-1 and ݊௉ǡ௦ 
is assumed with 9.8 m² pers-1. The specific dehumidifying demand ሶ݉ ஽ǡ௦ is determined with 50 g h-1 according to 
VDI 2067 (11) [8].  
Therewith, based on the determined limits of the thermal comfort zone, the limits of zone 0 are quantified with 
ݔ௦௨௣ǡ௟= 5.4 g kg-1and ݔ௦௨௣ǡ௨= 10.8 g kg-1. Finally, based on the ascertained humidity and temperature limits of 
zone 0, the appropriate enthalpy boundaries are deduced according to ASHRAE [14]. To obtain an affine form for 
the respective psychometric analysis, the equation is reduced with regard to recommendations by El-Shawaari [15] 
in the ASHRAE transactions. Thus, the lower limit of the supply-air enthalpy ݄௦௨௣ǡ௟  and the upper limit of the 
supply-air enthalpy ݄௦௨௣ǡ௨ can be calculated with Eq. (5). 
݄௦௨௣ ൌ ௦ߴ௨௣ ൅ ʹͷͲͲ ή ݔ௦௨௣ 
Eventually the boundaries defining zone 0 and the resulting further proceeding zones are presented in Table 1. 
(4) 
(3)
(1)
(2) 
(5) 
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Table 1. Defined zone boundaries and thresholds 
Zone Required function  Defined zone boundaries 
0 ventilation only  ݔ௦௨௣ǡ୪ ൏ ࢙࢛࢞࢖ ൏ ݔ௦௨௣ǡ୳Ǣߴ௦௨௣ǡ௟ ൏ ࢙࢛ࣖ࢖ ൏ ௦ߴ௨௣ǡ௨ 
Ia cooling and humidifying ࢎ࢙࢛࢖ ൐ ୱ୳୮ǡ୳Ǣୱ୳୮ ൏ ୱ୳୮ǡ୪ 
Ib humidifying  ୱ୳୮ǡ୪ ൏ ୱ୳୮ ൏ ୱ୳୮ǡ୳Ǣୱ୳୮ ൏ ୱ୳୮ǡ୪ 
Ic heating and humidifying ࢎ࢙࢛࢖ ൏ ݄௦௨௣ǡ୪Ǣ࢙࢛࢞࢖ ൏ ୱ୳୮ǡ୪ 
II cooling ݔ௦௨௣ǡ୪ ൏ ࢙࢛࢞࢖ ൏ ୱ୳୮ǡ୳ǢԂୱ୳୮ ൐ Ԃୱ୳୮ǡ୳ 
III heating ݔ௦௨௣ǡ୪ ൏ ࢙࢛࢞࢖ ൏ ݔ௦௨௣ǡ୳Ǣ࢙࢛ࣖ࢖ ൏ ߴ௦௨௣ǡ୪ 
IV solar dehumidification ݔ௦௨௣ǡ௟ ൏ ࢙࢛࢞࢖ ൏ ݔ௦௨௣ǡ୳Ǣ࢙࢛ࣖ࢖ ൏ ߴ௦௨௣ǡ୪ 
u, upper thresholds ௦ߴ௨௣ǡ௨ ൌ  22°C,    ݔ௦௨௣ǡ௨ ൌ10.8 g kg-1,    ݄௦௨௣ǡ௨ ൌ 35.5 kJ kg-1 
l, lower thresholds ߴ௦௨௣ǡ௟ ൌ  18°C,     ݔ௦௨௣ǡ௟ ൌ5.4 g kg-1,      ݄௦௨௣ǡ௟ ൌ 31.5 kJ kg-1 
4. Global solar-DEC- potential analysis  
4.1.  Climate and site selection 
To analyse the principle effectiveness of the solar DEC-technology on a global perspective, the selection of 
appropriate climatically different sites was based on the Köppen climate classification [16]. This classification of 
world climates describes climatic zones according to their appearance and is based on measurements and 
observations. It distinguishes five basic climate zones accordant to the annual and monthly arithmetic means of 
temperature and precipitation: tropical climates, dry climates, temperate climates, continental climates and polar 
climates. In additional categories the Köppen classification further differentiates into specific seasonal 
characteristics of temperature and precipitation as well as the quantitative precipitation. The identified sites and their 
climates are illustrated at a glance in Table 2. Köppen sites in climates without air conditioning requirements were 
not considered in this study. 
Table 2. Selected sites and climates  
Sites Climate Zone Type Subtype 
Singapore (Singapore) Af 
tropical 
wet tropical rainforest climate 
Miami (USA) Am tropical monsoon climate 
Mumbai (India) Aw winter dry savanna climate 
Maun (Botswana) BSh 
dry 
semiarid 
hot, average annual temperature > 18°C 
Denver (USA) BSk cold, average annual temperature < 18°C 
Cairo (Egypt) BWh 
arid 
hot, average annual temperature > 18°C 
Ashgabat (Turkmenistan) BWk cold, average annual temperature < 18°C 
Houston (USA) Cfa 
temperate 
wet 
hot summer, warmest month average > 22°C 
Ingolstadt (Germany) Cfb warm summer, warmest month average < 22°C  
Los Angeles (USA) Csa 
semiarid 
hot summer, warmest month average > 22°C 
Santiago (Chile) Csb warm summer, warmest month average < 22°C 
Hong Kong (China) Cwa 
winter dry 
hot summer, warmest month average > 22°C 
Johannesburg (South Africa) Cwb warm summer, warmest month average < 22°C  
Chicago (USA) Dfa 
polar 
wet 
hot summer, warmest month average > 22°C 
Helsinki (Finland) Dfb warm summer, warmest month average < 22°C 
Beijing (China) Dwa 
winter dry 
hot summer, warmest month average > 22°C 
Vladivostok (Russia) Dwb warm summer, warmest month average < 22°C 
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4.2. Global meteorological data analysis  
Based on the zoning approach, a climatologic analysis was carried out for the selected 17 international sites 
shown in Table 2. The analysis was based upon test reference year data from the meteorological database 
Meteonorm [17]. These data represent a stochastically developed typical average year that is statistically 
representative for the site in terms of temperature, humidity and global radiation. According to Gansler et al. [18], a 
satisfactory accuracy of the Meteonorm data is given for application in scientific simulation studies.  
The analysis was performed for two varying operational periods of solar DEC-system (a. operation 24 hours a 
day without restriction, b. Operation from 7 am until 7 pm everyday). This paper presents the results of the latter 
alternative which is assumed to be representative for the operation of a solar DEC-system in an office building. 
First, the pairs of values determined by temperature and absolute humidity are classified in the zoned Mollier-
diagram based on hourly annual data. The resulting mapping provides an overview of the distribution of the ambient 
air conditions to the zones Ia to IV within the reference year and accordingly reveals the bandwidth of the different 
states corresponding at a site.  
As Fig. 3 exemplarily shows for Singapore (tropical rainforest climate), all annual air states solely range in 
zone IV with an absolute humidity of 14 g kg-1 to 28 g kg-1 and within a temperature range from 20°C to 35°C. This 
means that the dehumidification mode is required during the entire operation time of a solar DEC-system to provide 
comfortable room conditions.  
 
Fig. 3. Zoned meteorologic ambient air conditions in Singapore (tropical rainforest climate) 
In Cairo (Egypt, Fig. 4), exemplary representing hot arid climates, the ambient air conditions range in bandwidths 
of 2 g.kg-1 to 22 g.kg-1 and 5°C to 45°C. Under these conditions, zone IV (full-DEC-operation; 37%) and zone II 
(cooling only; 27%) occur as the most prevalent zones. This means for about 63% of the operating times no 
dehumidification function is required to adjust comfortable room conditions. 
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Fig. 4. Zoned meteorologic ambient air conditions in Cairo (dry arid climate) 
In addition, the results of Chicago site (U.S.; Fig. 5) show that during the predominant DEC-system operation 
times a dehumidification of the air is hardly needed in humid boreal climates with hot summers. Only 15% or 
around 661 hours per year of the operation time requires a full DEC-mode with solar dehumidification (zone IV). 
Fig 5. Zoned meteorologic ambient conditions in Chicago (polar wet climate) 
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In Ingolstadt (Germany), the climate can be classified as temperate and humid with moderate summers (warmest 
month < 22°C). As illustrated in Fig. 6, the absolute outdoor humidity reaches values from 0 g.kg-1 to 22 g kg-1 and 
the temperature varies between -20°C and 35°C. A bulk of the ambient air conditions thereby lies in the zones with 
heating demand Ic (humidification and heating, 50%) and III (heating). 7% of the ambient air conditions can be 
classified to zone II (cooling); the air treatment functions humidifying (zone Ib) as well as cooling and humidifying 
(zone I) are to some extent not relevant in Ingolstadt. Only about 8% of the states are located in zone IV and 
therefore in the area where solar driven dehumidification is required. Hence, in Ingolstadt air conditions that require 
a full DEC-process driven with solar regeneration heat only occur for about 342 hours per year, distributed across 56 
days with at least one hour of operation in zone IV. 
 
Fig. 6. Zoned meteorologic ambient air conditions in Ingolstadt (temperate wet climate, below) 
 
Fig. 7. Ingolstadt: average global irradiation intensity per zone with cooling demand (left); zone occurence and expected solar gains in the course 
of a test reference year (right) 
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As exemplified for the climates of Singapore, Cairo, Chicago and Ingolstadt, the ambient air conditions of all of 
17 analysed international climates have been zoned accordingly. Based on these classified ambient air conditions, 
the analysis further provides a relation of the available global irradiance to the particular zones of required air 
treatment. Fig. 7 (left) shows for Ingolstadt an available global irradiance amounting to 525.1 W m-2 during system 
operation in zone II. In operation times, when the air conditions require a solar dehumidification (zone IV) the 
global irradiance averages 272.5 W m-2. The annual distribution of zones as shown in Fig. 7 (right) provides 
knowledge on the monthly occurrence of the different operation modes of a DEC-System (zone 1 to IV) in the 
course of the test reference year. 
        
  
Fig. 8. Overview on classified air conditions for the investigated 17 international sites 
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The average solar yield per day with DEC-operation provides information on the potential and importance of an 
integrated thermal storage as part of the overall DEC system at a particular site. For Ingolstadt, an average solar 
irradiation of approximately 3.86 kWh m-2 can be expected per day with DEC-operation. 
As depicted exemplarily for four out of the 17 investigated sites, the results generally reveal the different 
requirements for the application of solar DEC-systems (Fig. 8). In tropical Singapore, all ambient air values coincide 
with a dehumidification demand. This shows that the available solar energy supply can be completely harnessed for 
the DEC process. 
 
Neglecting possibilities of short-term solar heat storage, this shows that in Ingolstadt only a maximum of about 
50 kWh m-2 of the annual solar irradiance of 1,080 kWh m-2 are available for the DEC-process under these climatic 
conditions. Thus, basic principles for the site-specific evaluation of effectiveness and dimensioning of solar DEC-
systems are created as a result of this systematic analysis. 
4.3. Climate specific design recommendations 
On the one hand, the knowledge about the expected activity and operation time of the individual components of a 
solar DEC-system enables to deduce recommendations for its configuration and the selection of components for 
different climatic sites. As described, in Cairo the dehumidification mode (zone IV) is highly relevant to create 
comfortable indoor conditions. However, it also reveals, that the DEC-system components desiccant wheel and 
regeneration air heater are not requested during most of the system operation time.  
Therefore, in contrary to climates such as Singapore, the integration of a return air bypass should especially be 
considered as illustrated in Fig. 9. With such a bypass the return air stream is guided past the dehumidifying unit. In 
operation modes with inactive desiccant wheel, a bypass can reduce the pressure loss in the air duct and thus lower 
the electric power consumption of the fans. On the other hand, the analysis additionally provides insights regarding 
the design of the overall system, especially regarding the need for inclusion of additional heat sinks at sites locations 
where this can contribute to increase the specific annual solar collector yield.  
5. Conclusions 
While previous approaches examined individual system solutions for the application in different locations, this 
analysis provides fundamental knowledge for a climate-specific design of solar DEC-systems.  
These findings together with the acquired knowledge on the activity and operating times of the single DEC-
system components, lead to the development of recommendations for the configuration and the design of solar 
DEC-systems for different international regions.  
Therefore, this deduction of climate specific planning guidelines for solar DEC-plants contributes to boost the 
international market chances of this climate-friendly technology. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Fig. 9. Bypass for dry climates (partial dehumidification needs) 
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